H 2 O phenylhydrazine products
Chemical Shift (ppm) Figure S1 . . The plot of the oxidation and rereduction peak current vs. the scan rate (bottom right) or its square root (bottom left) indicate diffusion behavior controlled and the absence of precipitate formation. ) at a concentration of 1 g L -1 with a vertex potential of -0.6 V (top left) and -1.0 V (top right). The second step of the viologen moiety appears to be irreversible and is therefore not used in the battery application. The plot of the oxidation and rereduction peak current of the viologen moiety's first step at -0.5 V vs. the scan rate (bottom right) or its square root (bottom left) indicate controlled diffusion behavior and the absence of precipitate formation. . Upon application of a potential of -0.6 V, the TEMPO moiety is reduced first, followed by the reduction of the viologen moiety and the formation of a strong signal between 480 to 780 nm. At 0.8 V, the TEMPO moiety is oxidized forming a signal at 480 nm. Upon application of a potential of 0.0 V, the start spectrum can be restored.
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Intensity / a.u. . The disappearance of the typical TEMPO triplet signal at 0.8 V (Ag/AgCl reference electrode) indicates the oxidation of the TEMPO moiety of VIOTEMP. Upon application of a potential of -0.9 V, the TEMPO triplet vanishes and a multiplett assigned to the radical cation of the viologen moiety appears. This indicates the subsequential reduction of TEMPO to its hydroxylamine and of the viologen to its radical cation. The potential-dependent EPR spectra are in good agreement with the spectra obtained for the two pure reference systems: dimethylviologen as well as a mixture of dimethylviologen and 4-NH2-TEMPO. 
